Introduction
Most people are more familiar with Japan's economic growth in the postWorld War II period but unfamiliar with the impressive growth that occurred around a century before. As impressive as Japan's postwar economic growth was, during the Meiji era (1868-1912) Japan also experienced high economic growth as well as rapid industrialization. Nonetheless, some commentators have overlooked the importance of the economic growth of the Meiji era , putting more emphasis on the post-war era economic growth of Japan 1 .
The word Meiji, however, carries with it far more than connotations of simple institutional reform. The Meiji era of Japan was indeed a time of transition as the country transformed from a secluded feudal state to a military power on par with the West. Furthermore, the beginning of the Meiji Era was a time of institutional reforms, but better said, it was a time of revolution as thousands were killed in pursuit of a new Japan; and it was this new Japan that entered into the industrial age. So, the Meiji era should be thought of as a time of revolution and change, but it should also be thought of as a time of rapid economic growth, as Japan began to challenge the existing Euro-centric world.
The Meiji period began with the transition of power from the Tokugawa family, who ruled from 1603 to 1868, to the Meiji Emperor, who ruled from 1868 to
1912, in what is known as the Meiji Restoration. Historically, in a revolution, the new regime moves forward, replacing the old regime with new institutions, governance and life styles. However, the Meiji Restoration, which occurred in Japan 1 In Ohkawa and Rosovsky (1973) , the authors refer to the Meiji era as "years of institutional reform [rather] than years of rapid economic growth." p. 9
in 1868, was different in many ways. While there was bloodshed and reform, not all of the ideals of the previous Tokugawa regime were destroyed. In fact, the Meiji government did quite the opposite of what one would imagine from a revolution and did not wipe out all of the Tokugawa practices and leaders. Instead of executing or banishing Tokugawa leaders, many of them were bestowed bureaucratic positions. Instead of destroying all Tokugawa institutions, the Meiji government left some institutions, such as the education system, in place. Through the implementation and usage of these people and institutions, the Meiji government was able to usher Japan into an era of substantial economic growth and industrialization, that was in retrospect as impressive as what was experienced by other Western imperial powers at the time.
It is the goal of this essay to further examine this phenomenon of an old regime helping a new regime, specifically the effects the Tokugawa regime had on the Meiji economy. Because the economic growth of the Meiji era was so substantial and vastly important for Japan's growth as a world power, it is important to understand how the nation was able to produce such high rates of economic growth.
The theory behind the economic growth will be based on the Solow Growth Model 2 , which provides prediction of economic growth based on the assumption that capital and labor are used as inputs to produce income while technology affects its productivity. The focus of this essay is not to explain each cause of economic growth in Meiji Japan; much work on this subject has already been accomplished. Rather, this essay will seek to establish a connection between the Tokugawa regime and the Meiji regime, discussing how the Tokugawa regime affected Meiji Japan and the economic effects therein 3 .
While the post-World War II era may appear impressive due to its robustness that led the economy to become one of the world's largest, we cannot overlook the Meiji economic growth, which paved the way for the industrialization of Japan and increased the nation's technological advancement. Without the Meiji economic growth, Japan would not have experienced the economic development in the post-World War II era in the way it did. The post-war growth occurred after the nation's infrastructure had been crippled by the devastation of the war and the nation was forced to start from square one. However, as Thorstein Veblen noted, technology is an "immaterial equipment 4 " that is more important than physical objects 5 . Hence, it should not be an exaggeration that the high economic growth and the rebuilding of Japan in the post-war era could occur heavily owing to the high economic growth the country experienced in the Meiji era and the nation building upon it with the economic system, bureaucracy and other governing systems, and social intellectual infrastructure, all of whose foundations were created in the Meiji era. Japan was able to recreate production facilities and other infrastructure and experience economic growth after World War II. In this essay, I argue that the flexibility the Meiji regime embraced was the key to the successful economic development, allowing the leaders to retain continuities from the Tokugawa regime, 3 see Crawcour, 1974 for an earlier work on the transition between Tokugawa and Meiji. 4 In section two, I will give a broad overview of the Meiji era economy, explaining its impressive performance and the characteristics of the growth in 1868 to 1912. In section three, I will explain the economic success of the Meiji economy from the perspective of the Solow Growth Model. In section four, I will discuss the Tokugawa era's legacy that shaped the Meiji era and aided the high economic growth by focusing on the Tokugawa education system and Tokugawa intellectual's outside curiosity with the West, which led them to adopt Western institutions and technology. In section five, I will conclude the essay.
The Impressiveness of the Meiji Era Economy
In 1868, when the Meiji era started, Japan was an agrarian nation, which had shut itself off from the outside world for more than two centuries. By 1912, however, Japan transformed itself from a reclusive feudal state into a world economic power. When the Tokugawa rule ended and Meiji rule succeeded the leadership in the 1860's and 1870's, Japan experienced economic chaos, and was afflicted by high inflation and stagnant economic growth. However, by the end of the period, a series of reforms and stabilization measures were implemented, rebuilding the foundation of economic development. These reforms were supplemented by successful importation of technology spurring Japan into rapid economic growth. Pyle, 1996. p. 58 18 The terms of the treaties Japan faced were so one-sided, they are often referred to as "unequal treaties." Under the unequal treaties, Japanese tariffs were placed under international control and import duties were fixed at low levels. An extraterritorial system was also established providing that foreign residents were subject to their own courts, not Japanese law (Pyle, 1996. p. 64) . 19 Pyle, 1996. p. 60 The Dutch hoped to help Japan avoid a situation such as the Opium Wars occurring in China, where Britain forced trade on the Qing Dynasty from 1839-42 and 1856-60. 20 Gordon, 2009. p. 50 barbarian) school was comprised of members against a foreign presence in Japan 21 .
This conflict escalated when members of the joi school turned their attention from expelling foreigners to removing any kaikoku presence in Japan. Eventually, members of the joi school staged a coup 22 leading to the end of the Tokugawa rule and the beginning of the Meiji era.
In the beginning of the Meiji era, Japan mostly exported food, tea, textiles and silk, but by the end of the Meiji period, the exportation of primary goods decreased and manufactured goods started accounting for a layer portion of exports. Despite the unequal treaties Japan faced, by 1905, about 50 years after it decided to open up to foreigners, Japan had emerged as a primary exporter of goods, such as textiles and silk, in East Asia. Such trends continued on into the following Taisho period (1912) (1913) (1914) (1915) (1916) (1917) (1918) (1919) (1920) (1921) (1922) (1923) (1924) (1925) (1926) (1927) 23 . The growth in heavy industry exports nearly tripled over the course of the Meiji era. Overall, Japanese exports increased from 52 million yen, or 6% of GNP in 1885 to over a billion yen, or 22% of GNP by 1912 24 . Through the period, Japan ran a minimal trade deficit, relying little on foreign debt, which meant the country was self-sufficient, despite its status as a developing nation 25 . Following their victory in the Sino-Japanese War (1894-95), the Japanese used the reparation they acquired from the Qing dynasty to further industrialization. The reparation also allowed Japan to join the gold standard on October 1, 1897, which was believed to provide better access to Western markets 26 .
Japan further impressed the world when its Imperial Army defeated the Russians in the Russo-Japanese War 27 . Viewed as the underdog prior to both wars, Japan shocked the western powers by first defeating China, and then
Russia as the first non-western nation to defeat a western nation militarily. The
Japanese had emerged into the 20 th century a military power in the Pacific that was sustained by its robust, industrialized economy.
The Solow Growth Model and the Meiji Era (18681912)
To fully understand the effects of the Tokugawa regime on the Meiji era economy, it is necessary to understand the role technology plays in economic growth. According to the Solow Growth Model, an influential model that predicts economic growth, technology is one variable that directly affects an economy's productivity. The Solow Growth Model predicts that adding technology to an economy will raise the productivity of the economy and subsequently raise the output level. Yamamura (1977) .
The Theory of the Solow Growth Model
The importance of technology in the Meiji Era economy can be explained capital per worker increases, the nation's output level increases as well. Adding capital per worker into an economy will lead to a high economic growth rate until the economy reaches the steady state. As the economy gets closer to the steady state, the growth rate slows down. and depreciation is positive, it can be thought of as extra capital in an economy that can be reinvested, however, if the value is to the right of the steady state and is therefore negative, the economy has to pay more for depreciation than it has in its investments. This is the reason for the convergence of the output level to the steady state. The steady state is found at the point where investment and depreciation intersect because an economy will move to the steady state if it has extra capital due to investment being larger than depreciation, while an economy cannot remain at a level where depreciation is greater than investment. shows, Japan, at the beginning of the Meiji era can be placed at a lower level of output. Through the duration of the period, it can be inferred that the Japanese economy began to expand as levels of capital and labor increased. As the theory of the model dictates, increases in capital on the left side of the steady state will lead to increases in the output level. Hence, the Japanese output level moved towards the steady state during the Meiji era as figure 2 illustrates. While the output level can be increased through increases in capital and labor, a second means of increasing the output level is through technological innovation, which can be represented as a vertical shift in the function. This is because new technologies improve the economy's productivity levels. This means that technological progress will reduce the amount of labor needed to produce a given amount of output. shows above. Because of technological innovation during the Meiji era, high economic growth was sustained in Japan.
The Meiji Era (18681912) and the Solow Growth Model
Since the Meiji Era can be framed with the Solow Growth Model, the increase in capital and labor as well as technology during the period can be examined using the estimations of many scholars 31 . As expected, these estimations will reveal that both capital and labor increased throughout the period. Through discussion of the asset technology in the Meiji era, it will be clear that technological changes and growth occurred in the time period as well. I credit these changes to Tokugawa institutions that affected the Meiji Era economy. 31 Most economic data from 1868 to about 1878 are not available due to the first decade of the Meiji period being unstable with the creation of the new government and insurgency. In this paper, much of the data are for the period of 1878 to 1912. The labor surplus that existed by the beginning of the Meiji era enabled workers to find jobs in the industrial sector.
Such economic take-off as the Meiji Japan experience could happen more effectively especially in an economy with a labor surplus in the agricultural sector.
In the case of Meiji Japan, improvements in agricultural productivity that occurred in the Tokugawa era created the foundations for the rapid economic growth of the 32 These data are from Table 1 .8 of Takafusa Nakamura (p. 12, 1983) , that was originally compiled Ohkawa (1966) , Ohkawa et al (1979) , and Umemura (1973) . 33 Nakamura, p.14, 38 . This led to a strong food supply, which supported the large labor force in the Meiji era.
Capital and labor were not the only contributors to the high economic growth through the Meiji period. The intangible asset of technology also grew in the period. While it is not possible to give a quantitative value for the increase in total factor productivity, Japan's technology did grow throughout the period. In the Tokugawa era, Japan was low-tech but did have some industrial capabilities, such as iron working and weaving, as well as knowledge of some Western science 39 . By the end of the Meiji period, however, Japan's technology had grown substantially, due in large part to the importation of technology from Western nations.
36 For a general paper describing economic effects of agricultural growth see Johnston and Mellor (1961) . For information regarding agricultural growth in the Meiji Era see Bassino (2006) , Dore (1960) , Johnston (1951) and Ohkawa and Rosovsky (1960) . 37 Miyamoto, Mataji, Yotaro Sakudo, Yasukichi Yasuba. "Economic Development in Preindustrial Japan, 1859 -1894 ." The Journal of Economic History 25.4 (1965 p. 542 38 ibid p. 544 39 Through Dutch textbooks Japanese "Dutch scholars" were able to learn natural and physical sciences, medicine, astronomy and geography.
Legacy of the Tokugawa Regime and its impact on the Meiji Economy
Technological advancements that drove the economic growth during the Meiji era derive substantially from the legacy of two social institutions from the Tokugawa era. First, the education system in the Meiji era was basically built upon that of the Tokugawa period and trained a productive labor force that would play large roles in the industrialization of Japan. Second, an outward curiosity with things of the West gave the Meiji leaders an insatiable desire to learn from and impart Western institutions. This affected the Meiji economy through the technology transfer that occurred during the period. As former Tokugawa intellectuals traveled to Western nations in the late 1860's and early 1870's, they brought back with them Western institutions, practices and technologies that added greatly to the economic growth of the Meiji Era.
Continuity of the Education system
The legacy of the Tokugawa regime is seen in Japan's educational system during the Meiji era. Adults who grew up in the strong Tokugawa educational system had been taught in a way that had positive effects on the Meiji society. In the same way, students of the Meiji Era were affected by the strong educational system inherited from the Tokugawa Era. The study of Confucianism in the Tokugawa Era is credited for the skilled adult population in the Meiji era, while the continuation of a strong educational system can also be seen through the high level of literacy, which enabled the workforce in Japan to become better trained to use the new technologies imported from the West. Furthermore, the establishment of higher education in Japan paved the way for Japanese intellectuals to gain further understanding of technological advancements and better use them for the profit of the nation.
The educational system of the Tokugawa Era placed emphasis on educating those who belong to the ruling classes such as the samurai, who accounted for only 8% of the population. Not only were samurai-class people taught military arts they also studied Confucianism. When the Tokugawa family came into power, literacy rates among the samurai class were quite low, but Ieyasu Tokugawa 40 stressed the importance of raising literacy and education because samurai also took the role of bureaucrats 41 . By the start of the Meiji Era, the number of schools had grown from about 100 schools to the size of over 12,000 schools, both for upper class and lowerclass citizens 42 . The Meiji government essentially inherited the Tokugawa education system because many schools were already established and families had adapted to the weekly school schedules. When the Ministry of Education was formed in 1871 and elementary school became compulsory shortly after, 43 the Japanese already had a large educational infrastructure and were well prepared to educate Meiji era students.
Thanks to the Tokugawa education system, Meiji Japan had a high literacy rate 44 . This not only gave Japan a skilled workforce of common-class citizens, but also produced many intellectuals. The Meiji government, having disbanded the samurai class along with the entire caste system, gained a labor force of welleducated former samurai 45 . Because of their high literacy rates and some experience in bureaucracy within their domains, many samurai were able to take on governmental roles in their former domains 46 . The commoners of Japan had access to terakoya, or local schools, which provided rudimentary education in reading, writing and arithmetic 47 . Thus a high literacy rate was produced, which also increased the Japanese ability to use and access the new technologies being imported into the nation by Westerners 48 .
Tokugawa intellectuals such as Yukichi Fukuzawa played a large role in developing the Meiji Era education system. One reason why intellectuals such as Fukuzawa advocated for a better, modern system of education was their distaste of the education system in their own era 49 . Fukuzawa himself founded Keio University.
Shibusawa Eiichi is another example of a Meiji leader who was educated primarily with Confucianism but who embraced and introduced Western knowledge. Eiichi believed that "economic progress cannot be achieved by simply aiming for personal gain and the prosperity of commerce and industry, unless it is based on the strong foundation of morality. There is no other way but to fall back on the practice of the 45 Because of the peace that characterized the Tokugawa Era, the younger generation of samurai had become more of a societal symbol than a warrior. Because of this, they had increased time to study Confucianism and did this diligently, unlike Western elites who spent much of their time at social gatherings. 46 For more on the samurai rehabilitation policy of the Meiji Era see Harootunian (1960 Pyle, 1996. p. 88 principle of the union of economics and morality, if we desire human progress" 50 .
Eiichi's Confucian background led him to selflessly work towards the progress of the nation, not just his own economic standing.
The Meiji government also focused on developing a higher education system.
Upon completion of the compulsory elementary schooling, many options for higher learning were available. By 1905, a tenth of the eligible population had enrolled in schools of higher learning 51 . In the Meiji education system, schools were comprised of middle schools or, "normal schools," to teach students to become teachers, vocational and technical schools specializing in industrial fields, and other private and public higher schools 52 for students seeking further education after middle school. The addition of higher education began to nurture an already literate workforce and gave women the opportunity to gain an education, something that was globally uncommon at the time. Trade schools, where students learned a single trade, were equally important to the growing industries of Japan as they began to create workers who knew how to use machinery and were familiar with concepts of engineering and science. The industrial growth during the Meiji Era simply could not have occurred without the contributions of the trade schools in the Meiji Era.
The Meiji Era continuation of strong educational systems was a great strength of the nation. Because the foundations for modern education had been created during the Tokugawa era, the Meiji education system was able to yield 50 Hoover, 1978 p. 292 51 Gordon, 2009 . p. 104 52 These higher schools also taught young women. In fact, the government mandated that every prefecture would have at least one women-only higher school in 1899. Christian missionaries also founded several higher schools for women during the period. ibid p. 104 productive labor. Compulsory education created a highly literate population while higher learning formed a competent workforce. Because of this, Japan was able to use a large labor force, due to the labor surplus from the agricultural sector, which was also a highly productive labor force, all of which aided Japan in its industrialization and high economic growth during the period.
Continuity of Outward Curiosity with the West
The second legacy of the Tokugawa Era I will examine is the outward curiosity that Japanese had with things of the West. Tokugawa Japan was secluded from most of the outside world and the first relations with Western countries were negative. Despite this, the Japanese had a great curiosity with the Western world during the Tokugawa era. As Japan opened up to international trade, it paved the way to a technology transfer. Japan aggressively absorbed Western technology to strengthen the nation and westernize the nation to ward off an invasion. Through the Meiji era, as Westerners came into Japan and Japanese went out, many institutions and technologies were imported into Japan 53 , as figure 4 shows above. This technology transfer that occurred increased total factor productivity in Japan, leading to increased economic output and rapid growth in the Meiji era.
During the Meiji Era, the intrigue with Western culture thrived as changes occurred in many social contexts. For men, dress transitioned from traditional Japanese garb to the European style suit and shoes replaced geta (wooden clogs) 54 .
Western style was imported in many facets of society from military practices to art 55 . A sort of "western fever" quickly overtook Japan, but it wasn't simply limited to importing goods and ideologies. The Meiji Period also saw an importation of technology and economic institutions from Japanese diplomats as well as foreign visitors.
Japan also began to send delegations to foreign countries for diplomatic reasons, as well as students to study in foreign nations. These trips were beneficial to the nation as Japanese bureaucrats were able to gain valuable knowledge of Western institutions and practices. The Iwakura Mission 56 , occurring from 1871-1873, sent over a dozen Japanese delegates to the United States and Europe to 53 See figure 4 for several institutions that were imported from Western nations. Pyle, 1996. p. 79 54 Durant, Will. Our Oriental Heritage. New York, Simon and Schuster, 1954. 55 Gordon, 2009. pp. 106-7 56 The main purpose of the Iwakura Mission, which was to correct the unequal treaties that Japan faced, was not successful. However, during their time abroad the Japanese delegates saw the need to make themselves look "more Western" in order to benefit foreign delegations. The thing that made me most unhappy in Nakatsu 63 was the restriction of rank and position. Not only on official occasions, but in private intercourse, and even among children, the distinctions between high and low were clearly defined. Children of lower samurai families like ours were obliged to use a respectful manner of address in speaking to the children of high samurai families, while these children used an arrogant form to address us 64 .
Likely due to his dislike of the class system, Fukuzawa went on to study Dutch, the only foreign language officially permitted to study in Japan at the time. Through the era of transition from Tokugawa to Meiji, the Japanese weaving industry became one of the most developed industries in the country 67 . While without Western technology weaving had become quite prosperous, the addition of new technologies didn't stifle growth in the industry. Rather, items such as the power loom and synthetic dyes gave the Japanese weaving industry higher productivity, reduced costs and more colorful products 68 . Through the beginning of the Meiji period, large amounts of British looms and machinery were imported into Japan to satisfy the growth in the industry 69 . Because of the continued success of the weaving industry in Japan, technical schools were created in order to teach trade skills to prospective workers 70 . Because of the importation of Western technology, the weaving industry in Japan grew substantially over the course of the Meiji era and gave Japan an exportable good, which was exported with great success in East Asia 71 .
This was also the case of the Takashima coal mine, 72 where Western method was imported into Japan through a collaborated effort between British and Japanese coal miners. When Nabeshima Naomasa, Prince of Hizen, began planning a mining project at Takashima, he did not have sufficient knowledge of mining to undergo the digging so he turned to the British for help 73 . While the project was not without hardship, the mine found success in producing coal. More importantly, the mine was eventually passed on into Japanese management, 74 finalizing the transfer of mining competence and method to the Japanese. Japan became able to mine its own coal and became a leading exporter of coal of East Asia, marking the overall success of the Takashima collaboration 75 .
Japan's outward curiosity with the West during the Tokugawa Era continued on into the Meiji Era with positive results. The Japanese became students of the West by learning Western languages, which gave them knowledge of Western sciences and practices and created trade opportunities with Western nations. The effect of this was a technology transfer and increased total factor productivity, which gave Japan an advantage economically compared to its East Asian neighbors.
As Western institutions, practices and technologies began to fall in place, Japan was able to create higher quality goods that could be exported to East Asia as well as
Europe and the United States.
Conclusion
Japan's high economic growth during the Meiji era is a product of many variables, from industrial growth to international trade. However, the unconscious contributions of the Tokugawa regime to the Meiji economy are often overlooked.
This essay has shown that through the legacies of the Tokugawa education system and outward curiosity with the West, the high economic growth of the Meiji era was made possible. The strong education system constructed in the Tokugawa era produced a competent workforce that would be used throughout the entire Meiji era, while curiosity with the West produced multilingual Japanese who were able to conduct business on an international basis and bring strong institutions, such as banks and stock markets, back to Japan in order to strengthen the nation's business sector. Because of the Meiji government's choice to utilize Tokugawa institutions rather than destroy them, an old regime was able to help new economic growth.
